Osteoprecursor cell response to strontium-containing hydroxyapatite ceramics.
The objective of this study was to investigate the in vitro bioactivity of strontium-containing hydroxyapatite (Sr-HA), and its effect on cellular attachment, proliferation, and differentiation. The effect of Sr-HA has been compared with that of hydroxyapatite (HA), which is widely used in orthopedics and dentistry. Sr-HA ceramic containing 10 mol % was prepared. The bioactivity of Sr-HA was evaluated in vitro by immersion in simulated body fluid (SBF). After immersion in SBF, Sr-HA exhibited greater ability to induce apatite precipitation on its surface than did HA. The possible effects on cell behavior of Sr-HA were examined by culturing osteoprecursor cells (OPC1) on materials surfaces. Cell shape and cell-material interactions were analyzed by scanning electron microscope (SEM) and the MTT assay was used to determine cell proliferation on samples. When compared with HA, Sr-HA promoted better OPC1 cell attachment and proliferation, and showed no deleterious effects on extracellular matrix formation and mineralization. Confocal scanning microscopy was used to assess the expression of specific osteoblast proteins: alkaline phosphatase (ALP) and osteopontin (OPN). The results obtained indicate that the presence of Sr stimulates OPC1 cell differentiation, and enhances ALP and OPN expression.